



	 We	have	previously	 reported	 that	a	 control	 system	configuration	can	be	designed	 for	a	
drying	oven	using	a	mathematical	state	model,	which	we	described	using	a	transfer	function	with	
a	quadratic	time	delay.	Herein,	a	one-dimensional	advection-diffusion	equation	(ODAE),	in	which	













that	 process	 many	 films	 using	 various	 solvents	 in	 a	 conventional	 manner.	 As	 a	 result,	 many	
different	types	of	films	have	been	produced.
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oven[4].	 We	 reported	 that	 the	 main	 state	 variables	 are	 given	 by	 an	 internal	 vapor	 pressure	
function	to	realize	the	design	of	a	control	system	configuration[8,	9].	From	the	above	description,	
the	mathematical	method	uses	a	 transfer	 function	with	a	second-order	 time	delay	model	as	a	
more	specific	heat	diffusion	function	in	the	drying	oven[12].	Our	previous	study	also	provides	a	














state-independent	 noise,	 we	 can	 utilize	 the	 Kalman	 filter	 for	 conventional	 state	 estimation.	 In	
addition,	we	verify	the	state	estimation	using	numerical	results.	To	the	best	of	our	knowledge,	
previous	studies	have	not	clarified	such	an	estimation	problem	extensively.











































































	 As	 the	 described	 above,	 it	 can	 be	 expressed	 using	 the	 PDEs	 in	 Eq.	 (2.14),	 in	 which	 the	
movement	model	of	the	continuous	films	has	the	state	variable	of	the	internal	vapor	pressure.














Definition 3	State variable C(t,	x)
	 (3.5)
	 (3.6)
Definition 4	Observation variable Z(t,	x)
	 (3.7)
where	C‹(t, x)	is	the	estimated	variable	of	C(t, x).































































































Definition 7	Model being used as a discrete eigenvalue
	 (5.4)
Furthermore,	the	observation	system	is	as	follows.
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